P hysiological measures of condition are increasingly being used in studies of behavioural ecology as they are related to parental effort (Merino et al. 1996; Saino et al. 1997) or reproductive costs (Moreno et al. 1998, in press; Soler et al. 1999) . As the main objective of these studies is to obtain information about the individual that can partially explain a number of variables including behavioural ones, it is important that the technique used avoids any stress that would affect normal behaviour. However, many of these techniques have not been tested for their effects on the stress response and behaviour of individuals. One commonly used technique is the phytohaemagglutinin injection assay (PHA test). This test is a reliable measure of T-cell-dependent immunocompetence and is used in many bird studies (Lochmiller et al. 1993; Sorci et al. 1997; Moreno et al. 1998; Soler et al. 1999) . Studies of poultry show that this technique offers a reliable measure of the cellular immune response in vivo (Goto et al. 1978; McCorkle et al. 1980) . Subcutaneous injection with PHA induces a complex series of physiological reactions, producing a local inflammation (Chandra & Newberne 1977) . In addition, the PHA test indicates the health and condition of birds (Saino et al 1997) . Since it produces only a brief, local reaction, it is not thought to be harmful. However, subtle effects may occur at a physiological level, as phytohaemagglutinin is a powerful mitogen, which activates white blood cells in peripheral blood, besides causing temporary inflammation at the point of injection (Roitt et al. 1996) .
Heat shock or stress proteins are a group of highly conserved proteins present in all organisms so far studied (Macario 1995) . Although thermal stress is the main and more thoroughly studied cause of induction of these proteins, they respond to many other kinds of stressors. They are induced when cellular homeostasis is altered in response to almost any stressful situation (Lindquist 1986; Schlesinger 1990; Macario 1995) . This has prompted their use as indicators of physiological stress (Morimoto 1991; Martínez et al. 1999) . For example, parasitism increases the levels of one of these proteins, HSP60, in the peripheral blood of birds (Merino et al. 1998) .
In the present study, we investigated whether the PHA test alters levels of HSP60 and HSP70 in the peripheral blood of nestling house martins, Delichon urbica. In addition, we determined whether PHA alters two haematological parameters: relative white blood cell counts and haematocrit.
Methods

Phytohaemagglutinin injection assay
We studied a breeding colony of house martins at the RUCAB, Badajoz, Spain (38 50 N, 6 59 W). Overall 31 nestlings from nine nests were treated as follows. We ringed them at 12 days old and marked a point on the wing web (patagium) of both wings with permanent ink. To measure the thickness at this point we used a pressuresensitive spessimeter with an accuracy of 0.01 mm to standardize pressure during measurements. Immediately
